Microtubules are straight, hollow, intracellular structures present in many living cells; they control directed movements-such as the migration of chromosomes during mitosis. They play an important role in chemotaxis and phagocytosis of the granulocytes and in the degranulation process of exocrine and endocrine glandular cells. The motility of the cilia, flagella, and sperm tails depends on a special assembly of microtubules with a similar ultrastructure forming a so-called axonema. Fig. 1 shows a cross-section of a normal cilium. From (Fig. 2) . Cases 2 and 3, who had unilateral bronchiectasis without family history of Kartagener's syndrome, showed a bilateral lack of the inner dynein arms and a partial lack of the outer arms in many cilia (Fig. 3) . In some cilia outer microtubule membrane bridges could be seen connecting the microtubule A to the ciliary membrane. Striking architectural ciliary anomalies were found in Cases 2, 3, 4, and 5, but these were less pronounced in Case 1 who had Kartagener's syndrome. Such architectural anomalies are best described as megacilia or compound cilia, naked cilia, or completely disorganised axonemas.
Typically an excess of cytoplasmic matrix was found in some megacilia (Fig. 4) . In some cilia, 3 central single microtubules or an excess of peripheral pairs could be seen. In compound cilia several '9 + 2' axonemas were surrounded by the same ciliary membrane while naked cilia had no membrane. In Case 5, who had severe bronchopneumonia of long duration with pleural effusion on the left side but in whom bronchiectasis was absent, disorganisation of axonemas was nearly complete with random orientation of microtubular pairs in a single cytoplasmic extension (Fig. 5 ). All these anomalies gradually regressed and had disappeared after about 6 to 8 months of antibiotic treatment.
Discussion
The ciliary ultrastructural anomalies were associated with recurrent or long-lasting airways infections in these 5 children. The link between the dynein anomalies and the recurrent infections in Kartagener's syndrome has already been reported. Kartagener's syndrome is a special manifestation of a hereditary disease and is now referred to as immotile cilia syndrome. Defective mucociliary clearance was demonstrated by the transport of aerosols containing albumin microspheres labelled with technetium-m 99. 2 The abnormal ciliary movements in the nasal mucosa have been studied recently with a phase contrast microscope4 and the average number of beats was analysed with videotape.9
No functional studies could be performed in our patients. Nevertheless striking ultrastructural anomalies-such as compound cilia, cilia with disorganised axonemal microtubular structures, and naked axonemas-suggest a malfunctioning ciliary apparatus.
The fact that the anomalies regressed in Cases 2, 3, 4, and 5 suggests that they may have been acquired. The ciliary anomalies could explain why some 
